The interaction between attention deficit hyperactivity disorder and anxiety symptoms Objective: Attention deficit hyperactivity disorder (ADHD) and anxiety disorders are commonly seen in the field of child psychiatry. Childhood ADHD and anxiety disorders are comorbid with an estimated rate of 13% to 50%. In this study, it was aimed to research anxiety symptoms and its relation with ADHD symptoms in children with ADHD.
INTRODUCTION
A ttention deficit hyperactivity disorder (ADHD) is one of the most prevalent and studied disorder of child and adolescent psychiatry. It is reported that the prevalence of ADHD is 2-20% among school-age children and comorbidity with ADHD is relatively high (1) (2) . Following oppositional defiant disorder, the most frequently seen comorbidity with ADHD is anxiety disorder (3) . Despite its highly prevalent comorbidity with ADHD, factors associated with anxiety disorder are less studied. It is suggested in reference to the results of clinical and epidemiological studies that, there is a consistent and bi-directional relationship between ADHD and anxiety disorders, these conditions mutually increase the prevalence of the other when compared to the prevalence in general population and display an independent transition (4-7). Moreover, introvert manifestations concomitant to anxiety symptoms is leading to less referral of those children to the clinic, when compared with other mental illnesses (8) . It is assumed that the anxiety symptoms comorbid with ADHD might alter the prevalence of application to clinics. As the comorbidity of -anxiety disorder with ADHD affects the severity, long term progression, mode of treatment and treatment response of the disorder, understanding the interaction between two disorders is important (9) . In our study, we aimed to investigate the anxiety symptoms reported by the child with ADHD diagnosis or their parents; and the interaction of the anxiety symptoms with ADHD.
METHOD
The study was carried out in Child and Adolescent Psychiatry Department outpatient clinics in Marmara University Hospital, one of the primary child mental health centers on the Anatolian side of Istanbul. The study was approved by the ethical committee of Marmara University (09.2010.0039). Access information of 236 children who received the diagnosis of ADHD in reference to DSM-IV between January-March 2010 was acquired in order to establish the study sample. Of those 236 children, we failed to contact 64 cases presumably because of incorrect phone number or lack of response to our call. One hundred and seventy two parents were contacted and 56 of them participated in the study. Data of six children was excluded from the statistical analysis due to low quality of rating information. ADHD group was established by including 50 eligible child and adolescent who accepted to participate. Children with mental retardation, autism spectrum disorder, psychotic disorder or a chronic medical illness were excluded.
Control group was established with the age and sex matched offsprings (child and adolescent) of the staff working in the hospital, who accepted to participate in the study. Children and adolescents with mental retardation, a chronic medical illness or mental disorder diagnosed by a semi-structured interview, were excluded.
Measures Sociodemographic Information Form:
Sociodemographic data of the participating children were collected by using the Sociodemographic Information Form filled by an investigator. Age, educational level and marital status of the parents were included in the Sociodemographic Information Form.
Conners' Teacher Rating Scale-Revised (CTRS): CTRS was developed by Conners for teachers to rate the in-class behaviors of the students (10) . The first version of the scale is consisting of 39 items; later on a 28-item short version was developed (11) . Efforts to prepare Turkish short version are dated to 1995, 1997 and 2007 . Turkish short version is suggested to screen ADHD and disruptive behavior disorders (12) (13) (14) . Short version of CTRS was used to rate the severity of ADHD symptoms in our study. (21) . In our study, total problem scale score, attention-hyperactivity sub-scale score and anxiety sub-scale score were used to assess the severity of emotional and behavioral problems of the children.
Screen for Child Anxiety
Schedule for Affective Disorders and Schizophrenia for School-age Children-present and Lifetime version (K-SADS-PL): Kauffman et al. (22) developed Schedule for Affective Disorders and Schizophrenia for School-age Children-present and Lifetime version (K-SADS-PL), a semi-structured interview procedure, and the validation of the Turkish version of K-SADS-PL was studied by Gokler et al. (23) . K-SADS-PL is a semi-structured interview form implemented in conformance to DSM-IV, which is used to detect both the present and the lifetime psychopathologies of children and adolescents between the ages of 6-18 years. K-SADS-PL is able to rate mood disorders, anxiety disorders, externalizing disorders, disruptive behavior disorders, substance misuse, eating disorders and tick disorders. The least possible number of parents to provide information about the child participated in the study. This rating scale was used to detect the past and present mental disorders of the participating children.
Statistical Analysis
The statistical analyses of the collected data was carried out by using Statistical Program for Social Sciences-SPSS for Windows version 17.0, a software designed to make statistics in social sciences. Assessment of counting data was made with Chi-square test. In comparative analysis of continuous data, independent t test was used in case the parametric test hypotheses are met or Mann-Whitney U test was use if parametric test hypotheses are not met. The Wilcoxon Matched-Pairs Signed-Ranks Test was utilized to compare the rating scores inside the group, if normal distribution is lacking. Pearson correlation test was used to find the power and direction of interrelation between data. Results were evaluated within the confidence limits of 95% and at a significance level of p<0.05.
RESULTS
Ninety-eight children (50 ADHD and 48 healthy controls) participated in our study. ADHD and control groups were age matched (11.04±2.19 and 10.27±2.04, respectively with t=1.947, p=0.054). Male ratio in ADHD and control groups were 68% and 58%, respectively ( χ 2 =0.985, p=0.321). ADHD and control groups were also matched in terms of mean age of parents and distribution of marital status. The educational level of both mothers and fathers in ADHD group was statistically significantly lower than that of those in the control group (p=0.020, p<0.001) ( Table 1) .
Distribution of ADHD sub-types was as follows: 76% mixed, 20% primarily attention deficit and 2% primarily hyperactivity/impulsivity. In 34% of ADHD group (n=17), there was at least one comorbidity. Distribution of the comorbidities in ADHD group was as follows: 24% with oppositional defiant disorder, 18% with enuresis, 4% with conduct disorder, 8% with generalized anxiety disorder, 8% with tic disorder, 4% with encopresis, 4% with specific phobias, 2% with dysthymic disorder, 2% with obsessive-compulsive disorder and 2% with social phobia. Psychiatric assessment revealed that 8% of ADHD cases were
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The distribution of past diagnoses of both the ADHD and control groups was as follows: 14% enuresis, 10% depressive disorder, 6% separation anxiety disorder, 6% tic disorder, 4% encopresis and 2% post-traumatic stress disorder in ADHD group; 8.3% enuresis, 4.2% tic disorder, and 2.1% separation anxiety disorder in control group.
In ADHD group, consolidated (past and present) ratio of anxiety disorders was 24% (present 16%).
CTRS total and sub-scale scores in ADHD were all statistically significantly higher than those of the control group (Table 2) . SCARED for parents and child total score for child in ADHD group, which was statistically significantly higher than the score of the control group, revealed the high level of anxiety symptoms (Table 2) .
Mean scores of SCARED for both the parents and the child were moderately directly proportional and correlated in ADHD group (p=0.023, r=0.322). Mean score of SCARED for child was statistically significantly higher in ADHD group than in the control group (z=-2.936, p=0.003, z=-3.587, p<0.001 in ADHD and control groups, respectively).
The scores of Child Behavior Checklist (ages 4-18) (CBC), which is used to assess the behavioral problems, for introversion, extroversion, attention and anxiety level sub-scales were statistically significantly higher than those of the control group (p<0.001) ( Table 2) . CBC scores for extroversion were higher in males in both groups (Table 3) . In ADHD group, attention deficit subscale mean scores of CTRS were directly proportional and correlated with SCARED mean score for parents (p<0.05, r=0.401) and mean score of CBC anxiety symptoms subscale (p<0.05, r=0.322) moderately. The mean score of CBC anxiety symptoms subscale and the mean score of CBC attention problems subscale were highy in direct proportion and correlation (p<0.001, r=0.703) ( Table 4) .
DISCUSSION
ADHD is known to co-exist usually with more than one psychiatric disorders and the comorbid mental illness increases the severity of the clinical manifestation of ADHD and the prevalence of applications to healthcare settings as well as the number of initiated treatments (5, (24) (25) (26) (27) . Despite the high prevalence of ADHD comorbidity with anxiety disorders, the number of studies in this field is surprisingly few (3, 5, 7) . It has been demonstrated that the comorbidity of ADHD with anxiety disorders reduced the treatment response; adverse effects of the medications used to treat every other disorder might worsen the manifestations of the co-existing disorder and impair the functionality (9, (28) (29) (30) . Consequently, rating of anxiety symptoms in our sample with ADHD diagnosis was made based on the reporting of parents and selfreporting of the children. In our study, we recorded that anxiety symptoms were seen more common in children with ADHD diagnosis with no significant difference between genders and attention deficit were associated with anxiety symptoms. The interaction between attention deficit hyperactivity disorder and anxiety symptoms
While there exist differences between general population samples and clinical samples, comorbidity ratio of anxiety disorders with ADHD varies between 13-50% (31, 32) . In our sample, comorbidity ratio of ADHD with anxiety disorders was 16% with respect to present diagnosis while it was 24%, when past diagnosis is added on. Variance between results of different studies could be due to the utilization of different rating scales and rating different age groups. Additionally, studies carried out in this field have been mentioning about some differences in the methodologies used to define ADHD and anxiety disorders (33) . Existence of dimensional approaches along with the clinical approach grounded on DSM-IV and evaluation of anxiety disorders as constellations might lead to some differences (34) .
Many of anxiety disorders are known to be more prevalent among female children (35) . However, there are different opinions about the sex-effect on the comorbidity of anxiety disorders with ADHD. In a meta-analysis, Gaub and Carlson (36) , determines that hyperactivity and externalizing behaviors have rarely been seen whereas mood and anxiety disorders have been more prevalent in the female children with ADHD diagnosis, sampled from general population. In a recent study, no difference was found in the prevalence of comorbid psychiatric disorders between male and female children with ADHD diagnosis (37) . Similarly, Faraone et al. (38) suggested that gender plays a role in the psychiatric disorders co-existing with ADHD as well as their parental transition. In our study, where we detected no difference between genders in terms of anxiety symptoms, lesser prevalence of extroversion traits was observed in female children. Although our data sources and the research methods were different than previously conducted studies, our results are supporting the lack of gender-effect on the anxiety disorders accompanying ADHD.
Parents of the children in the ADHD group described their kids as more anxious, less attentive, more hyperactive and behaviorally more problematic, when compared with the control group. Children in the ADHD group described themselves as more anxious than those in the control group. Teachers of our sample on the other hand, reported that attention deficit as well as the hyperactivity/impulsivity symptoms was relatively more prevalent in the ADHD group. The higher frequency of comorbidity in ADHD and demonstration of problematic behaviors in more than one environment such as home, school and social vicinity are able to explain the relatively higher scores of ADHD group in the reports of parents, children and teachers (35) . However, the interrelation of the psychiatric symptoms comorbid with ADHD has scarcely been studied. In previous studies comparing Screen for Child Anxiety Related Disorders (SCARED) scores of the children and the parents, a moderately directly proportional relationship was displayed between the reports of the parents and their children, consistent with our findings. As coherent to the previously published studies, children in both groups self-rated themselves more anxious than they were rated by their parents (31, 39, 40) . Although anxiety complaints create a subjective coercion in children, they are less likely to display a manifesting behavior that is remarkable and describable by the parents; thus, anxiety disorders in children might be under-diagnosed (8) .
There are studies demonstrating differences between ADHD sub-types as a matter of clinical features and comorbidity rates (41) (42) (43) . It is suggested that the mixed sub-type (hyperactivity/impulsivity co-existing with attention deficit) is more prevalent in male children, oppositional defiant disorder and hyperactivity disorder have higher prevalence of comorbidity with this subtype and even so, learning disorders have been een more in attention deficit sub-type (41, 44) . Studies with a clinical sample were demonstrating a higher frequency of comorbidity of anxiety disorder and depression with attention deficit sub-type while studies with a general population sample were detecting a more prevalent comorbidity of anxiety and depression in mixed subtype (43) . Studies carried out in clinical samples in Turkey show a higher comorbidity of somatic/panic and generalized anxiety symptoms with the mixed subtype (45) . The use of clinical interviews in some studies and self-rating scales in some others may explain the discrepancy of results. In our study, we failed to compare the ADHD sub-types in terms of anxiety Düşünen Adam The Journal of Psychiatry and Neurological Sciences, Volume 28, Number 2, June 2015 symptoms due to low sample size but we detected the association of anxiety symptoms and attention deficit, in agreement with the literature (46) . However, none of the rating scales used showed an association between hyperactivity/impulsivity and anxiety symptoms. It is indicated that anxiety and attention deficit are the symptoms that are often overlooked by the parents and the threshold of symptom severity to seek for medical help is relatively high (8, 47) . Attention deficit and anxiety symptoms were concluded to be germane in our sample as the anxiety symptoms appear to be intense among the attention deficit sub-types, who apply to our clinics. In the course of study design in this field, recruitment of a larger sample and examination of general population samples would be helpful for a better assessment of the comorbidity rates between ADHD sub-types.
The results of our study should be evaluated within the frame of the strengths and limitations of the study. The leading constraint of our study is the low sample size, which led to inability to evaluate the comorbidity between ADHD sub-types. Another limitation of our study is the lack of examination of some demographic parameters such as income and habitat. In some publications, income level of ADHD cases is stated to be lower than that of the control group (3). Because we recruited our control subjects from the parents, who work as a healthcare provider, there was an inherent difference in the socioeconomic levels between two groups; this discrepancy depleted the power of our study. Differentiation of demographic characteristics between groups was evaluated in some studies about ADHD sub-types (44) . The relevance between the educational and socioeconomic levels of parents makes the relatively low parental educational level of ADHD groups consistent with the literature (3). Moreover, the relatively low educational level of the parents of ADHD cases is a confusing factor for understanding and answering the items of rating scales as well as for establishing a causal connection, due to the socioeconomic difference. Studies demonstrating an inversely proportional relationship between the economical power and depression and anxiety in children and adolescents, led us consider that the relatively high level of anxiety in our ADHD group could be associated with an ADHD-related factor regardless of the socioeconomic difference (48) . Equalizing the socioeconomic levels of groups in new ADHD studies may help understand the causality relationship between socioeconomic level and anxiety symptoms. According to DSM-IV, diagnosis of psychiatric symptoms requires an impairment of functionality in more than one environment (35) . Therefore, joint use of child, parents and teacher forms in the assessment of ADHD and anxiety symptoms makes our findings more reliable.
In conclusion, the anxiety symptoms of the children and adolescents with ADHD diagnosis that could be overlooked by the parents should be evaluated and treatment should be designed in consideration of comorbidity, by the clinicians. Considering the crosssectional design, there is no causality analysis of data in our study. Taking into account the adverse effects of the comorbidity of these two disorders on the clinical practice, selection of a treatment option, progression of the illness and remission, it becomes apparent that we need more structured and long-term studies in this field.
